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PROGRAMME FOR THE CONTROL OF ACUTE RESPIRATORY T 2P
CASE MANAGEMENT RESEARCH PRIORITIES

The primary objective of the Programme for the Contrel of Acute Respiratery
Infections is to reduce deaths frow these infections in children under 5 years of age.
Most of the deaths are duc te pneumonia, The ceuntral control strategy to reduce these
deaths is correct case management. The case management strategy aims to reduce moktality
by making antibiotic therapy for prnoumenia available to children and ensuring that! the
therapy is used properly. The technical baszes of this strategy need to be strengthensd
in several areas. '

1. PEneumonis in children age 2 months up to 5 years
1.1 Background

The clinical assessment is crucial for correct case management. Its main pufpose is
to decide whether a child should receive empirical asntibiotic therapy at home or be
referred for hospital care (including parenteral sntibiotics). For simplicity and easc
of training, = small number of criteria that can be reliably taught and are adequatc fer
each degision shout management have been {dentified.

The current protocoel (summarized on the ARI case management chart "Management of the
¢hild with cough or difficult breathing" iy based on available evidence from research
studies and the hest expert advice. The protocol has given a satisfactory performgnce in
studies conducted in twe settings (Philippines and Swaziland) in children age 2 menths up
to > years., Further studies are nseded to evaluate it more fully and define the besc
clinteal signs for predicting cavere pneumonia or very severe discase that weuld banefit
from hespital care. Tthe clinical signs and symptoms indicating pneumonia and very severs
disease are even lessg well known In the young infant (age less than 2 months) (see
section 2). .

1.2 Priority research questions/obiectives

1.2.1 Identify the =signs or symptoms that best identify children with severe
preumonia (8nd very severe disease) who sre at higher risk of death and wot'ld
benef[]t from hospital care (parenteral antibiotics, oxygen, greater cliniecal
expertise, and more nursing cars), A

1.2.2 Assess the provalence of significant hypowaemia amongst children with
pneumonia.

1.2.3 Evaluate the perl{ormance of the ARI protocol, ineluding the management of
children with wheezing, at first-level faeilities (see section 5).

1.2.4 Compare the clinical presentation of prneumonia and malaria,

1.2.5 Identify ways of defining and teaching the clinical signs and symptoms that:
will ensure reliable observatian by different categorics of health workers)

If thelr results are to be relevant to cliniecal practice, these studies should not
only assess the diagnostic sensitivity, specificity, and predictive value of clinical
signs, symptems, and various hiszterical factors (including maternal perception of
sickness) bul should also assess the efficiency of case detection of pneumonia. Careful
assessment for possible pnesumonia is time-consuming because of the need to calm the child
and the tims requived to obtain an adequate respiratory rate measurement. Thus rche
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minimun number of "entry" eriteria that is consistent with adequate sensitivity in
detecting pneumonia cases should be identified, The studies must minimize the
varification bias common to most studies, whereby the standard for diagnosis of pneumonia
(chest X-ray) is applied only to cascs with the elinical signs being evaluated, A sample
of children without these clinical signs should alse be X-rayed.

To ensure that the resulcs are asz relevant as possible to health care delivery at
first-level facilities, it is important to distinguish presenting symptoms according to
whether they are (i) velunteered by the mother and constitute a chief complaint; (ii)
admitted to by the mother on questioning; and (iii) observed by the health worker on
alinical examination, This has relevance for constructing and teaching case management
protocols,

ldeally, a case definitien of scvere disease should be relared te the care rhat can
be provided at the small hoszpital. The study resulrts should demenstrate or ai least
infer that a referral hased on criteria of szevere disease will lead to a better disease
outcome as a vesult of the available referral care. Referral of echildren who are most
tikely to die 1s not the goal (death in hospital! is not intrinsically desirable). The
alm should be to refer children at high risk of death whose death would be averted by
referral care. Such information will help programmes to estimate what can reasonably be
expected in terms of mortality reduection from making hospital care more widely available.

Children assessed by a health worker have already been judged to be sick by their
mether., This is important information, and its usefulness to the health worker in making
his/her evaluation should be studied. Ethnographic work is in progress to help define
Lhe relationship betwean signs recognized by the mother and elinical prneumonia
Tn clinical studies, saveral guestions should be asked of the mother te allow the
investigator to evaluate the significance of her perceptien that the child is sick and
determine the relationship of the signs she recoghizes to eliniecal and radiographic
prieumonia.

The studies should also assess the best ways of eliciting certain signs and symptoms
to improve test perfarmance. They should try to identify practical ways of improving the
specilicity of certain clinicszl signs in the case detection of pneumonia (for example,
can false positives be reduced by repeating the respiratory rate measurement when it iz
e#levated or by eclearing any nasal obstruction if chest indrawing iz observed?),

2. Pneumonia {and sepsiz and meningitis) in young infants (age less than ? months)

2.1 Bagkground

Among children in developing ceountries, pneumonis occurs with greatest severliy and
facality in young infants. Of the dearhs attributed to ARI in children age less than 5
years, 20-30% occur in the firsc two months of life in most developing countries.

Doespite this fact, little is known about the etiolegy of poeumonia, meningitis, or sepsis
In this age group, the perforwance of c¢linical signs and symptoms in the diagnosis of
these Infectfons, and their clinical ocutcome. There is a need for carefully performed
studies of acutely i1l young infants in several developing countrles, using standardized
clinical and laberstery evaluations (chest X-rays, pulse oximetry, bleod eultures, lurbar
punctures, and other diagnostic evaluations), in order to improve the recommendaticonz for
cage management and prevention.

Behavioural research prioritics. Document WHO/ARI/RES 90.7.
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The WHO/ARI caze management protocel for young infants differs from that used for
older children for several reasons. The main ome Is that pneumenia can present with only
non-specific climical signs which overlap with those of meningitis and sepsis; thus case
detection and rapid antibictie treatment must be directed at this broader ecategory of
seripus baeterial infection., 4lso, the efficacy of home antibictic treatment has not
baen estahlished for young infants with pneumonis or another serious bacterial
infection: thus WHO recommends hospital referral of these cases and parenteral treatment
with benzylpenicillin and gentamicin. The Programme has relied on expert epinion.and
data from a small number of clinical studies to assemble = list of clinical signs and
symptoms for the detection of cases of pmeumonia, sepsis, or meningitis in young infants
(see the ARI case management chart "Management of the child with cough or difficult
hreathing™).

At present, the entry criteria that indicate which young infants should be examined
for possible pneumonia are the same as these for older infants and children. The!
adequacy of these criteria for young infants hes net been formally studied,

Although the WHO/ARI case management guidelines recommend that young infants with
pneumonia, sepsis, or meningitis be referred to hospital for trestment with parenteral
benzylpenicillin and gentamicin, this is not possible in many vural settings, leaving
aral cotrimoxazole as the only treatment option. Howsver, theve iz little information on
the use and efficacy of cotrimoxazele in the first two months of life,

2.2 Priority reasearch guestions/eobjectlves

2.2.1 1In young infants (age less than 3 months) brought for illness te a health..
facilitcy;

(a) Determine the gensitivity, specificity, and predietive value of initial:gigns,
symptoms, and histerical factors (alonme and in cembination) in the diagnosis of
gserious bacterial Infection (pneumonia, sepsis, and meningitis}, with the aim
of defining speecific e¢linical features (or combinations of features) thet would
facilitate early recognition of these infectionz by health workers;

{b) Determine the relative prevalence of pneumonia, sepsis, and meningitis cases
among sick infants in this age group; |

{¢) Assess the prevalence of positive bacterial cultures of Haemophilus influenzae,
Sereptocaccus pneunoniae, gram negative organisms, group B streptococcus, and
Staph pceus sureus using standard blood and cerebrospinal fluid culture
techniques, and characterize the isolated bacteria, including their
antimicrobial sensitivity,

(d) Assgesg the prevalence of significant hypoxaemia;

{e) Identify the etiology and characterize the clinical features of other
potentially important causes of pnewmoenia in young infants (such as ;esplratory
viruses, Chlamvdia trachomatis, Pneumeogvstis carinii, and
Bordetella pertussis);  and

(fy Determine the relationship between selected risk factors {(which can ba
ascertained during the clinic visit) and the outcome in infants with pneumcnia,
other respiratory diseases, sepsis, and meningitis. !
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20000 Determine the optimsl antibictic breatment repimens for pneumonia, sepsis, and
meningltis in young infants.

2.%.4 Determine the pharmacokinetics and toxicity of oral cotrimoxazole in young
infants with preumonia or another serious bacterial infection.

A protocol for a multicentre study of the clinical signs and etiolegical agents of
pneumonia, sepsis, and meningitis in young infants was prepared at a meeting zttended by
advisers and investigators from five study sites that are considered to have the
potential andzinteresL Lo carry out a technically demanding study in infants age less
than 3 months®.

In the multicentre study, hospitalized infants at several locatlons will also be
enrelled in & treatment study fo compare intramuscular chloramphenicol or orsal
cotrimexaxole with the current standard regimen - henzylpenicillin and gentamicin., 4an
initial evaluation of the pharmacokinetics of these alternative regimens in young infancs
will he carried out before the treatment studies start.

3. Pneumonia in seversly undernourished children

3.1 Background

Undarnourished children often come for medical attention because of respiratory
Infections,  Severely undernourizhed children frequently die from bacteriazl infections
and there is evidence that they are more prone to pneumonia than well-nourished ehildren.

Hogpltal-based studies suggest that underncurished ehildren who have bacteraemia
#re, in comparisen with their welle.nourished counterparts, less likely to be infected
with il influenzae and §. pneumonise but more likely to be infected with gram megative
orpanisms like Pseudomonas spp.. Klebsiclla, and Escherichia coli. Thare is some
evidence that underncurished children are susceptible to tuberculosis and opportunistic
InfTecrions such as those caused by P _carinil and Cryptosporidium,

Severely undernourished children may have a weak or absent cough., The clinical
sipns used in the ARL casc management protocol, tachypnoea and chest indrawing, are
functions of increased vespiratery labour in response to parenchymal Jung impairment
cansing deereased compliance and hypoxia. There is a suspicion that severely
undernourishad children may net manifeost these physical signs and this neads to he
invesvigated further.

The pharmecodynamies of chloramphenice) In undernourished children is complex and
poorly understood. One study of oral chleramphenicol showed that, compared with normal
children, undernourished children achieved peak levels later (4-6 hours comparcd with 2
hours) but the peaks were higher and the half-life longer. However, another study shewed
a ghorter half-life, Since the liver is respensible for converting chleoramphenicol
succinalte inte free chloramphenicol and liver function is impaired while renal function
is velatively well preserved in undernutrition, it is pessible that blood levels
fullowing parenteral administration may actually be low in undernourished children,
Purthor atudy is needed to rezolve these guestions and determine the optimal mode of
administrarion and dose of chloramphenicsl in undernourished children.

3.2 Priority research guestions/objectives

4,21 Determine the sensitivity and specificity of clinical signs and symptoms as
predictors of pneumonia in a pepulation of undarnourished children, in comparison
with the pesrlormance of the same signs as predictors of pneunonia in
well-nourished ohildren.

Clinieal signs and etiological agents of pneumonis, sepsis, and
meningitis in young infants. Report of a4 meeting. Document WHO/ART /9014
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3.2.2 TInvestigate the etiology of pneumonia in undernourished children and determine
whether Lt differs from the etiology in well-nourished ehildren,

3.2.3 Determine the pharmacokinetics of oral and intramuscular chlnramphenicﬁl;in
undernoutishad children.

4, Oxygen administration

4,1 Background

Some children with very severs pneumonia or other severe lower respivatory
infections (e.g., bronchiolitis) may require oxygen therapy in addition to antibjetie
treatment if they are to suxvive., Unfortunately, in many developing countries, oxygen is
unavalilable or in short supply. For these reasons, oxygen delivery must be efficient as
well as safe and effective. Two delivery systems have been proposed: the nasal catheter
(a thin tube ingerted into the nasopharynx) and the nagal camnula (a tube that crosses
the cheek and has two short cutlet barrels which direet the flow inte the nostrils).

4.2 Priority reseavch questions/cbiectives

4,2,1 Compare the oxygen flow rate required to achieve adequate oxygenation using a
nasal catheter and nasal cannula, and the safety and rate of complications
experienced with each mathed,

5. Wheezing

5.1 Background

Overall, wheezing studies have only moderate priovity within the ARI Prograﬁme. The
technical guidelines for the manapgement of wheezing in firsc-level facilities and small
hospitals in develeping countries are based on expert advice and limited data from such
countries. These recommendations need to be very vigorously evaluated., Although
impreved management of wheezing wlll not substantially affect mortality, the condirion
camnot always be ignered. Children with wheezing conditions present with cough or
difficult breathing, and some children with bacterial pneumonia wheeze.

5.2 Priority research guestions/cbjectives

.2.1 Develop a scoring system t¢ allow reproducible assessment of the severity of
wheezing in young children.

In geneval, in the under-5 age group, there is no objective measure of airway
obstruction. Oximetry and blood gas analysis provide evidence of severity in che few
¢hildren in whom these investigations are abnormal, but are not usefil in the majerity,
This leaves the doctoer's ¢linical judgment as the main "gold standard®. This is
problematic since the performance of individual eliniecal signs, such as respiratory rate,
must be compared with the dector’s judgment, to which these elinical signs will probably
have contribucted. Oxygen saturation, pulmonary funetion tests (in older children), and
an internal standard will bhe used to construct a functional score. The score would be
used in the studies desceribed below,

3.2.2 1In infants and children age 1-4 vears, compare the efficacy of wvarious
methods of administering bromchodilators that are feasible in first-level
facilities and small hespitals im developing countries, including subcutaneous
epinephrine, salbutamol by foot-pump nebulizer, szalbutamol by metered-dose .inhaler
with a spacer device, and salbutamol delivered by an electric nebulizer,
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5.2.3 Evaluate the performance of the ARI protocol in assessing and treating children
with wheezing. Can first-level facility workers he trained to recognize wheering
and correctly assess response to bronchodilator therapy (without the use of a
stoethozcope)?

.24 In the course of studies on clinical signs of pneumonia and other acute lower '
respiratory infections: '

(a) Determine the clinieal signs of hypoxia in bronchielitis and asthma; and :

() Detarmine how oftean children presenting with a first episcde of wheczing or
with recurrent wheezing have bacterial pneumonia {(by age).

6. Standards for studies

Standardized ebservations of clinical signs are necessary to allow comparison of tha
results of studies.

During 1989 a standardized list of definitions of c¢linieal signs was developed for
future use. A mecting of radiclogiszts was held in October 1989 to establish a
standardized methodology for the scoring of paediatric chest X-rays. Studies were
initiated to asseszs the degree of inter-observer wvariability amomgst the group and the
extent to which the taking of a lateral chest X-ray resulecs in an altered or more certaln
diagnozis. This group will review all chest X-rays from studies supported by the
Programme during the next four years,

Methods to help standardize clinical observation during research studies, using
audio tapes, videos, and other learning aids, are being developed. Intra- and

inter-observer variability in the observation of signs will be asscssed.

7. Other cese management research prierities

The efficecy of cotvrimoxazole as an antimalarial is currently under study. The
evaluation of simplified and shortenad antibiotie schedulez for home treatment of
prneumonia requires a multicentre study to achieve an adequatc sample size, This will be
pursued later when staff and funding permit.




